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Abstract

Preliminary results of a spatial investigation of cmissions associated with
oversnow travel in Yellowstene National Park on February 13 and 16, 2002, are
presented. The National Park Service is curently engaged in the task of developing
regulations for improving 4ir quality in Yellowstone Natonal Park with the primary
intentions of reducing human exposure to toxic air pollutants and improving visibility,
While the NPS is drawing upon the results of an exiensive body of research, to date, no
previous investipation hus focused specificully on the issue of the spatial variability of
snowmoebile emissions.  Ninety-six wholc air samples whose locations were
georeferenced using global positioning system receiversidata loggers were analyzed
using gas chromatography with flame ionization and electron capiure 1o deiermine the
mixing ratios of some 95 volaiile organic compounds. Utilizing a geographic
informoation system to show the exient of oversnow vehicle emissions in Yellowstone
National Park, the findings indicate thal two-stroke snowmobile engines appear to
contribute large quuntilies of hydrocarbons, inciuding air toxics, to the airshed.

1. Introduction

This report summarizes the findings of an intensive study of the spatial
distribution of volatile orgaric compounds (VQOCs) asscciated wilh eversnow vehicular
trave! in Yellowstone National Park (YNP} during February, 2002'. The report
constitutes a set of preliminary findings and is being submitted for consideration by the
Nalional Park Service (NPS) in its capacity as lead agency in the development of winter
use plans for the Yellowstene and Grand Teton National Parks, and the Joha D.
Rockefelier, Ir., Memorial Parkway, 2s required by seitlerent agreements’ established
with litigants in 1997 and 2001, The investigators have the fullest confidence in the
findings reported, and the preliminary nuture of the report owes to consideration of a
more limited set of VOCs than were resolved in the faboratory. The investigators intend
to subimit 2 more comprehensive set of findings in the future in the form of cither an
additional report or a drafl manuscript to be submitted for publication in a peer-reviewed
scientific journal.

1.1 Overview of Investigation

As described in the tesearch proposal submitted for approval by the YNP
Research Permit Office, the investigators acquired whole air sampies for analysis
throughout the Park on February 13 and 16, 2002. The dates selected (Wednesdey and
Friday, respectively) were selected to comncade with both Jower- and higher-traffic days
associyted with the President’s Day Weekend which has historically represented a high-
visitation period during the Park’s winter season [J. Sacklin, Personal Communication,

' YNP investigation: “Spatial variation and characieristics of volatile organic compounds associated with
snowmobiie emigsions in Yellowstone National Park” (YNP Research Permit No. 5266},

* These settlement agreements led to the devel p of a Final Envir | Impact §

(10/10/2000) and associated Record of Decision {11/22/2000) and Final Rule {1/22/20613, and
Supplementa? Environmental Impact Statement (In Review, 3/29/2002).

2001]). A rotal of ninety-six whole air samples were acquired 1 evacuated steel canisters.
They were distributed among moming, aftemocn, and diumal sample sets acquired for
cach day. The locations of the samples were registered with global positioning system
{GPS) units, and their contents analyzed by gas chromatography using flamc ionization
and electron capture detection. In addition, exhaust emissions from both a two-stroke
and a four-stzoke snowmebile were sampled for comparative pusposcs as well as gasoline
vended at the Old Faithful concession and at commercial vendors in the towns of Wesl
Yellowstone, Gardiner and Livingston, MT. The data were subjected to spatial analysis
wtilizing interactive graphical interprelation and mapping conducted with the use of a
geographic information syster (GIS). Discussicas of the methodologies employed in the
field and labosatory, the field conditions associated with data collection, the chemical and
spatial analyscs undertaken, and of our findings are presented.

L2 Air Quality Issues in Yellowstene National Park, Previous Research, and
Rationale for the Investigati

This investigation was undertaken 1o investigaie the spatial distribution of YOCs
assoctaied with oversnow vehicular travel in YNP. Like other U. 8. National Parks, YNP
has been designated a mandatery Class 1 Airshed under the Clean Air Act (CAA), and is
thus subject to the requirement that the quality of air within iis boundaries remain in a
pristine or high-quality state such that it does not suffer from impairment of visibility
[Clean Air Act - Section 169A.a.1, 1970, 1980]. Owing to a steady increusc in wintertime
oversnow recreational vehicle use in the Park since the late 1960s, which has
significantly increased mobile-source (i.e., snowcoach and especially snowmobile)
emissions, air quality and visibility within the Park have been acknowledged to have
decreased to levels thai have prompted Park Managers to consider altemative regulatory
strategies [Navional Park Service, 1999, 20002, 20000). In response to the need lo
remedy impairment of visibility in the Park resulting from manmade air pollution as
required by the CAA (Section 169A.2.1) and to address the issue of human exposurc to
toxic air pollutants, also mandated by the CAA and by the Occupational Safety and
Healih Administration (GSHA), extensive research has been conducted within the Park o
charucterize and quantify snowmobile emissions with respect to carbon monoxide,
VOCs, and pasticulate matter emissions as well as their impacts on humen health
[National Park Service, 1995, 1996; Ingersoll et al., 1997; Snook and Davis, 1997,
Radke, 1997, Carrol and White, 1999; Ingersoll, 1999, Kado et al., 1999; Morris et af.,
1998, Institute for Environment and Natural Resources, 2000; Bishop e al., 2001].

While this body of research is broad in scope, the majority of work has begn
focused on the issue of hurnan cxposure 10 toxic air pollutaats (i.e., VOCs and particulate
matter}. No study to datc has explicitly documented the spatial distribution of emissions
associsied with oversnow travel in the Park. Furthermore, no study other than those
reported by Ingersoll et al. [1997] and Ingersall [1999] relied on morc than 6 sample sites
within the Park itself. The spatial variaion of snowmobile related VOCs remnains
unkaown to date [Institute for Environment and Noiurel Resources, 2000].
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Based on the results of this hody of research and additional studies concerning
snowmobile-wildlife interaction, the National Park Service (NPS) published a Record of
Decision (ROD} based on a “Wintes Plans Final Environmeatal Impact Statement...”
128004} which would have steadily reduced snowmobilc use in the Park over the period
2001-2003 and cncouraged winter visitation only via NPS-managed snowcoaches.
However, the NP3 hus since beea forced to sct aside its ROD and develop additional or
modified alternative courses of action for regulating overspow travel in the Park in a
Supplemental Environmental Impact Statement [LLS. Depr. of Interior, 2002].

Given this state of affairs, the investigators conducted a rigorous investigation of
the spatiul variation of snowmobile related VOCs in YNP under conditions of historically
high levels of snowmobile usage. The intent of the investigation was 10 establish a set of
baseline data assoctated with levels of oversnow travel that approximate historical peaks
in order to document, through future studies, the cffectiveness of any reduction in such
travel owing to management decisions enacted by the NPS, Additionally, the
investigation was intended lo serve as a pilot-study designed to test ihe sampling and
annlytical methodologies for utilization in future studies to be conducted in the Park.

2, Methods

The methods involved in the acquisition and analysis of air samples, and in the
spatial analysis of results are presented here. ’

2.1 Study Area, Sample Collection, und Field Conditions

A regular gnid of 20 km® cells was superimposed over the Park 1o identify
potential sample sitcs that correspond 1o winlertime accessible arcas and to enmsure
complete spatial coverage (Figure 1). In addition to those samples cbtained within (he
Park’s boundaries, samples were also acquited at Silver Gate, the East Entrance, and to
the south of West Yellowstone adjacent (o the Park boundary (Table 1), These three sites
were selected, respectively, to provide information concerning the potential for drift of
VOCs under conditions associated with dominant westerly flow of air masses over the
Park.

Samples were acquired in the early morning (AM) and again in the early
afternoon (PM) at each sample site on February 13 and 16 (Wednesday and Saturday,
respectively), 2002, to assess the relative impact of oversnow iravel on YOC distributions
within the Park. These dates were selected for sampling activity in order to devclep a
comparison of the spatial vaniability of VOCs associated with low-10-moderate and high
visitation levels. Historically, the month of February is known for high wintertime
visilation levels. In February, 1996, average daily visitation was in the range of 1,500 -
1,806 persons [National Park Service, 1999), and NPS documents consistently indicate
that the vast majority of wintertime daily visitation is represented by snowmobile trips
[National Purk Service, 1999; 2000a; 2000b]. Furthermore, personal commumicution
with YNP Planaing Staff indicated that the President’s Day weekend has historically
constituted 2 high visitation period [/ Sacklin, Personal Communication, 2001].

Alihough NP5 visitation data for the sample dates were not available to the investigators
at the time of this report, unconfirmed data that were probably derived from official YNP
data indicate that some 1,200 snowmobiles entercd the West Entrance on Saturday,
February 16, 2002 {Greater Yellowstone Coalition, 2002].

Within each duily sample period, samples were acquired within a three-hour
period of time. Additionally, 2 complete set of diurnal samples was acquired every
second hour for each day beginning at 12:00 a.m. and cnding at 11:59 p.m. at the Lake
Ranger Sration. This site was selected over the Old Faithful Lodge site in order to better
assess VOC dynamics in well mixed air at 2 more remote location in the Park. Diurnal
data corresponding to the AM and PM sample periods on each day were added to their
respective data pools.

Nipety-six whole air samples were collected in 1-liter silica lined canisters
{Entech instruments, Simi Valley, CA) and 2-liter electropolished stainless steel canisters
(University of Califernia, Irvine, CA). The mormng sample collection periods began an
at 5 .. prior to the initiation of significant oversnow travel and solar loading which can
influence the photochemical processing of atmospheric trace gases. Aflernoon sampling
began approximalely at solar noon and extended over a 2-3 hour period of time after
which significant oversnow travel had accurred. Due to the apportionment of 2-4 sample
sites per field sampler, each sample roule or course required a maximum period of 3
hours 1o complete. The protecol lor the coilection of well mixed whole air sample for
trace gas analysis was strictly followed by each ficld sampler. All samples were o be
collected following a peried of scveral minutes after the shutdown of any research
vehicle and at a distance of 50+ m from upwind of all local vehicles and transportation
routes. T comjunction with the acquisition of the air samples, data concerning site and
canister ceding, date and time, opegraphy, wind speed, and ground surface cover were
recorded in the Trimble GPS units for each site. In addition, the use of Lowrance®
GlobalMapl00 GPS units penmitied the acquisition of supplementary location data which
were manually recorded on data forms together with the basic site data for backup
PuUIpOsCs.

fn order to compare the relative emissions [rom (wo-stroke and four-stroke
snowmobiles representative of the rental fleet utilized within the Park, tailpipe exhaust
samples were collected from two of the five snowmobiles employed im the field by the
research ieam. Both machines were rented from a commercial snowmobile outfitter
locuted in West Yeliowstone, Montuna, for the duration of the study period.  The
saimpling methods and analyscs for exhaust samples are fully described in Section 3.1 of
this report.

The week bracketing the field sampling was dominated by high pressure in YNP.
Weak cold fronts passed through the region prior to each sample day bringing clean air
irom Lhe northwest and scaticred dustings of snow. During each day on which samples
were collected air was verticaily stable with inversions developing during the nighttime
hours and lasting well inlo the shert daylight pericd. Through the period 12:00 a.m. on
Wednesday, February 13, to 11:59 p.m. on Salurday, Fcbruary 16, surface temperatures
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rapged from  -33 °C (-28 °F) to approximately 0 °C (32 °F} (Table 2). Meteorclogical
observations recorded on Saturday, February 10, ai Ranger Staiions located within the
Park and at the NWS weather station located near the Lake Ranger Station indicated that
a slight warming of surface temperatures associated with clear skies produced an increase
i elevation of the boundary layer heighlt, However, on neither day was the inversion
suspected to have iroken. During each day, strong temperature increases of 5-8 °C were
noted from hilislope transects. Surface winds were calm or light wilh mainly a southerly
component through the study period, but assumed more of a westerly compongnt as the
high-pressure system moved to the southwest. Most collection sites recorded calm
conditions or winds of less than 2 miles per hour (im/fsec). Maximum velocities were
recorded in gusts at less than 17 miles per hous (8 m/sec) from Febmary 13-16.

Ground surface conditions were characterized by snow cover at all but one site.
Snow depths ranged from 48 inches (125 em) at Grant Village to patchy cover at
Mammoth. On Saturday, February 16, the West Entrance recorded a snow depth of 30
inches (76 cm) and 24 iaches (51 cm) were recorded at Old Faithful. Due to the low
temperatures and limited air exchange, minimal loss of snow cover occurred during the
week through either sublimation or mett.

2.2 Trace Gas Analysis

Nonmethanc hydrocarbons (NMHCs) and selected halocarbens were meastred
from the collected whole air samples. The samples were analyzed by trapping 650.0 ¢m®
(STP) of air on a sample concentzation loop, a 1/4-inch O.1). stainless steel loep filled
with 1 mm diametes glass beads, immersed in liquid nitrogen. The total volume sampled
was measured by pressurc difference using a capacitance manometer. Afier the sample
was trapped, the concentration laop was isolated and warmed to 86 °C. When the two
gas chromatographs (GCs} reached their appsopriaic initial femperatures, the sample was
injected into the helium carrier flow stream. The carrier stream was then split into two,
with each sub-siream feeding u separate GC separation column. One 60 m x (.25 mm
1D., 1.0 wm film thickness OV-1 column and one 30 m x 0.53 mm LD, 10 pm film
thickness A1,Oy/Nay80, PLOT column were used for the trace gas separations. The
cfflucnt from the OV-1 column was split, with ~70% of the flow direcied to an flame
ionization detector (FID} for C3-C o NMHC measuremenis and ~30% 1o an electron
captuse detector (RCD) for €1-C; halecarbon measurements. The PLOT cobumn, which
was housed in a separate GC, was connected to an FID for C3-Cy NMIIC measurernents.
Further information regarding sarple analysis and standard calibrations are described in
Sive, [1998].

2.3 Spatial Analyses

The geographic locations of sample sites wese logged with GeoExplorer 3 GPS
devices. Positions constituting individua! locations were downloaded into Trimble's®
GPS Pathfinder Office software (Ver. 2.80) upon the completion of sample collection and
were subjected to differential correction via post-processing utilizing base station data for
the CORS site at Mammoth, WY (44 58 24.31849 N Lat; 110 41 21,43409 W Long.)

ihat were downloaded through the internet. Horizontal accuracy levels for all sample
points generally fell under 2 m, and did not exceed 2.3 m. To permit the mapping and
spatial analysis of air sampies, VOC data for each day’s AM and PM sampie period were
merged with the post-processed and spatially merged GPS data in the GIS environment
(i.e., ESRI's ArcView 3.2a). All data were projected in Universal Transverse Mercator
units lor injegration with existing YNP spatial data. The resuliant maps (Figures 3-18)
portray the mixing ralios in parts per trillion by volume {pptv) of the selected VOCs.
Owing o the coarse spatial reselution of the datu, VOC concentrations are porirayed
cartographically with scaled or graduvated point symbols rather than a continuous
interpotated surface.

3. Results and Discussion

Approximalely 8) NMHCs and 15 halecarbens have been guantified from the 96
whole air samples collected in Yellowsiore National Park. In this report, we present
some prehiminary results using a subset of trace guses measured from the whole air
samples. The gases reported here include 14 C;-Cg NMHCs (including air toxics such as
benzene, toluene and the xylenes) and tetrachloroethene (C,Cl,), 2 good marker for long
range transport of urban uir, C»Cl. is used to iflustrate that urban emissions did not affect
the sampling region during the course of our sampling experiment.

3.1 Exhaust Samples

Exhausi sampies were collected from a iwo-stroke and a four-stroke snowmaobile
in order to compare the relative emissson ratios of the two different engine types. The
(wo-stroke exhaust sample was coilected from a Polaris Trail Touring snowmobile
equipped with a 550 ¢¢ fan-cooled engine while the four-stroke exhaust sample was
collected from a Polaris Frontier 4 Stroke snowmobile equipped with a 780 cc liquid-
cooled enginc. The exhaust samples were collected in 1-liter silica lined canisters
(Entech Instruments, Simi Valley, CA) immediately aftcr completing a 75 minue transit
from Otd Faithful to Wesl Yellowstore. For both snowmobiles, the samples were
callected at 5000 RPM, which corresponded ¢o the average revolutions per minute for
each engine during the transit. For sample collection, the brake was applied and ihe
engine was held at 3000 RPM while the canister was placed directly into the exhaust
stream exiting the tailpipe of cach engine and filled to ambient pressure. A 0.5 cm’
(STP) aliguot of each exhaust samplc was analyzed by direcl injection using the
analytical system described previously. From the chromatographic data obtained for
these samples, relative emission ratios for each engine type were determined. Resulis
from the exhaust sample analyscs indicate that the two snowimnobiles sampled had very
similar emission ratios for both ethene and ethane. For this comparisen, we have
normalized the emission ratios to ethene; however, the resalis do not differ if they are
normalized to ethane. The emissien ratios selative 1o ethene for the two-stroke and four-
stroke snowmohile engines are illusérated in Figure 2.

Overall, the relative emission ratios for the two-stroke engine are significantly
larger for all of the reported compounds {Figure 2}. Toluene dominated the two-siroke
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engine etnissions (approximately five times larger than the four-stroke eagine), but
relatively large amounts of n-butane, i-pentane and n-pentane were also present in the
exhaust sample, For both engine types, only a small fraction of the exhaust consisted of
cthanc, propane, propene, and i-hutane. With regard to air toxic emissions {i.e., benzene,
ioluene, ethylbenzene and xylenes), the #wo-stroke enginc citted significantly larger
quantities of these gases.

3.2 Overview of Spatial Distributions

The spatial distributions of the 16 reported gases ase shown in Figores 3 through
18. Each figure conluins four maps corresponding o the moming and afternoon
sampling periods during the low and high traffic days (Wednesday and Saturday,
February 13 and 16,2002). Mixing ratios are in pptv and are designated by color-coding
and symbol size. One feature worth noting before discussing the wace gas spalial
distributions is that the road belween Silver Gate and Mammoth ot Springs is used
primarily for yutomobile traffic, as opposed 10 the remainder of the park roads which are
dominated by snowmobile traffic. Therefore, the samples collected in the northern region
of the pask were generally much cleaner, and the NMHC mixing ratios were only slightly
enhanced above background northern hemispheric air.

In order to assist in ruling out the influeace of urban emissions on the samples
collecled in the pask, the spatial distributior of C;Cls was evaluated {Figure 3). For all
AM, PM and diurnal samples, the mean C;Cly mixing ratio and 16 standard deviation
were 7.6 £ 1.1 pptv (the standard deviation at this mixing ratio level is dominated by the
instrument’s precision). This indicates that there was little or no influence on the air
masses sumpled in the park from urban areas directly upwind and that the NMHC
enhancements observed were representative of local crnissions.

The ethane and propanc spatial disiributions are shown in Figures 4 and 5. For
bath of these gases, high concentrations were observed at Silver Gate during the moming
sampling periods, It is likely that these enhancements were a result of wood burning
(used for home heating) and LPG leakage in this area. With the exception of the high
values observed in the moming at Silver Gate, the ethane mixing ratios were essentially
uniform indicating that the air masses sampled were wel! mixed thsoughout the park on
both days. Similarly, little variubility was observed in the propane mixing ratios during
both sampling perieds.

Ethene and propenc are useful indicators of fresh emissions from combustion
sources because of their short atmospheric lifetimes, which are on the order of ~1.5 days
and ~0.5 days, respectively. Ethyne, aiso an indicator of combustion, has an atmospheric
lifetime on the order of 2 weeks, resulting in its higher background concentrations. The
spatial distributions of thesc three gases are shown in Figures 6 through 8. As with
ethane and propane, the mixing ratios of these gases were also relatively large in the
morning samples collccted at Silver Gate during beth sampling days, However,
noticeable cnhancements arc observed throughout the southern two-thirds for ethene and
ethyne during the PM sampling period on both days. Alsc, enhancemeats for all three

gases are observed duning the PM sampling period at the West Yellowstone entrance. A
key feature to note is that the mixing satios for ethane and ethyne increased belween the
AM and PM samples. With regard to propene, there is csscntially no enhancement
throughout the park, especiaily on the high iraffic day, which is consistent with the
relatively small fraction of propene cmitted from both two-stroke and 4 stroke
snowmobiles.

The butanes (i-butane and n-butane) and penianes (i-pentane and n-pentane} are
indicators of fuel evaperation and are also emitled from combustion sources. The spatial
distributions of these gases are shown in Figures 9 through 12. For i-butane, the overall
difference between the moming and aftemoon mixing ratios is small on both days. Tn
contrast 1o i-butane, the n-butane, i-pentane and n-pentane show large enhancements
between the AM and PM sampling periods on each day. The observed enhancements are
likely a result of the increased snowmobile usage between the AM and PM sampling
periods. However, because the road from Mammoth Hot Springs Silver Gate to is limited
to automobiles, the mixing ratios of these gases remain essentially unchanged in this
region for all sampling periods. Again, the large enhancements observed for n-butane, i-
pentane and n-pentane are consistent with the two-stroke snowmebile exhaust sample.

Similagly, benzene, loluene, ethylbenzene and the xylenes {m-, p- and o-) cxhibit
spatial distributions comparable to n-butane and the pentanes, with tolucne emissions
showing the greatest increases between the AM and PM sampling periods (Figures 13
through 18). The poiential healih hazards associated with exposure to these compounds
are the primary reasons for controlling their emissions, thus their classification as federal
hazardous air pollutants. The largest mixing ratios {reported here in parts per biflion by
volume, ppbv) observed for each of these compounds were comparable to those found in
a polluied urban environment [Monod ¢ al,, 2001] illustrating the probable impact of the
showimobile emissions on the airshed. The ratios were as follows: benzene — 4.82 ppby;
toluene — 9.89 ppbv: ethylbenzene — G.59 ppby; m-xylene — 3.01 ppbv; p-aylene — 1.37
ppbv; o-xylene — 1.54 ppbv. To put these values into perspective, background mixing
ratios for these compounds are expected to be on the order of the following: benzeng ~
100 pptv; toluene ~ 40 pptv; ethylbenzene and the xylenes ~ 5 ppty.

3.3 Comparisen of Low and High Traffic Days

Fable 3 lists the median and mean mixing ratios in pptv, and percent difference in
median mixing ratios besween each sampling period to assess the impact of increased
snowmabile traffic in the Park.

The decrease in concentration of ethane and propane between the AM and PM
sample collections occurs regularly and is associated with the daytime heating of the
turth’s surface resulting in an increase in the planctary boundary layer height. This
indicates that dilution is taking place with clean free tropospheric air mixing into the
boundary layer. Even though air mass dilution is eccurring, large enhancements in other
trace gas mixmng ratios associated with local snowmobile emissions were observed.
Evalnating the percent differerce of the median values for the samples collected on each



78

Representative Public Comments - Winter Use Plans Final Supplemental EIS

Academia

day, the impact of the increased number of snowmobiles on the Yellowstone airshed can
be assessed {median values are used for comparison rather than mean values so that the
results are not skewed by samples with very high concentrations of NMHCs). The
compounds listed in Table 3 all show enhancements in the percent differcnce of the
median values between the low-traffic day and high-traffic day except for ethane,
propane and C3Cly. From these results, trage gas emissions from the snowmobile activity
can be estimated. Overall, increased saowmobile usage resulted in an increase in median
values for the reported trace gases.

4. Conclusions

The findings suggest that, holding overall levels of snowmobile usagc steady, a
reduction in the amount of two-stroke snowmabile tratfic will tikely reduce NMHC
emissions including the air toxics benzenc and toluene. This scenario esscntially
tepresets the Winter Use Plans Draft Supplemental Environmental Impacr Statement’s
Alienative 2. Aliernatives 1a, ib, and 3 will lead to significant decreases NMHC and air
Loxic bevels 1n the Park.

5. Appendices
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5.1 Tables
Table 1. Sample Sites and Codes

Sample Site Site Code
Mammoth Hot Springs Al
5 km West of Tower Junction A2
Mammoth-Cooke City Rd. - | km West of Soda Butle Al
Cr./Lamar R. Confluence
Silver Gate Ad
Mud Voleane Bl
Canyon B2
Norris Geyser Basin B3
Yetlowstone Lake Overlock Cl
East Entrance C2
Old Faithful Lodge Area Dt
Fountain Paint Pols D2
Madison River Bridges D3
1 km South of West Yellowstone in Gallatin National D4
Forest
Old Faithful-Grant Village Rd. - Continental Divide El°
(Eastern-mosi)
Grant Village E2
Grani Villuge-South Entrance Rd. — Apgrox. 8 km South | E3
of Lewis Lake
Lake Ranger Station DIURNAL

Table 2. Yellowstone Lake, WY Weather Conditions

Min. Max. Min. Max. Predominant
Date Temp. | Temp. | Pressure Pressure Winds
F{C) F{C) In (mbs) In (mbs) 7am lpm
Wednesday
Febroary 13" [-as (-20) | 24 (-4.4) | 29.9(1012) | 30.35(1327) | Calm | Calm
Saturday
February 168%™ | -18 (-28) | 26 (-3.3) | 30.08(1018) 30.35{1027} | Calm | Calm
11

Table 3. Madian and mean mixing ratios along with the percent difference in median values between morning and
afternoon samgling times are reported for all samples collected throughaut the park on the low traffie day (2/13/02)
and high traffic day (2/16/02). All values were caloulated using 14, 17, 16 and 17 samples for the 2/13/02 am, pm
and 2/16/02 am, pm periods, respectivaly. On both days, morming samples were collected between 5 am and 7
am while afternoon samples were collected between 12 pm and 2 pra.  All mixing ratios are reported in pptv.

Compound Date Sample Time | Median | Mean % Difference
ethane 2/13/2002 am 1964.4 | 2147.3
pm 1829.5 | 19745 -T%
2/18/2002 am 1796.¢ | 19671
pm 1627.3 | 17322 -10%
ethene 2/13/2002 am 197.3 4201
pm 159.6 8256 -24%
2/16/2002 am 104.1 8356
pm 2245 | 50886 54%
ethyne 2132002 am 432.0 553.7
pm 450.8 761.8 4%
2/16/2082 am a58.2 660.3
pm 447.0 8694 20%
propane 21132002 am 6725 1888.7
pm 662.5 864.8 -2%
216/2002 am 5864 | 27081
pm 470.0 | 5853 #26%
propene 211312002 am 495 164.6
pm 741 386.4 33%
2016/2002 am 38.5 336.9
pr 103.8 208.2 83%
i-butane 2/13/2002 am 128.6 179.0
pm 133.7 | 1206.8 8%
2/16/2002 am 91.9 146.3
pm 1456 260.7 37%
n-butane 2/13/2002 am 281.7 431.2
pmi 352.5 2967.5 20%
2/16/2002 am 2138 365.3
pm 3453 818.0 38%
i-pentane 2/13/2002 am 60.3 166.6
pm 121.8 17753 51%
2116/2002 am 46.6 181.1
pm 158.9 453.0 71%
n-penlane 2M13/2002 am 50.2 a7.3
pm &85 | 10331 27%
2/16/2002 am 352 114.5
pm 1008 241.0 B65%
12
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Table 3 (continued). Median and mean mixing ratios for selected compounds along with the percent

differgnce in median values between morning and afternoon sampling times.

Compound Date Sample Time | Median | Mean | % diff Med Values
benzene 2/13/2002 am 181.3 507.8
pm 156.1 420.4 -16%
216/2002 am 147.6 241.0
pm 200.5 396.4 26%
teluense 2n3/2002 am 124 226
pm 149 1080 17%
2/16/2002 am 98 277
pm 259 1205 62%
ethylbenzene | 2f13/2002 am 10.5 257
pm 16.3 1t4.4 36%
2/16/2002 am 8.7 287
pm 27.6 117.3 65%
m-xylane 2M13/2002 am 25.5 53.6
pm 21.3 302.3 -20%
216/2002 am 28,5 659
pm 60.8 324.3 53%
p-xylene 2/13/2002 am 15.0 309
pm 30,9 1714 51%
2/16/2042 am 15.5 48.8 :
pin 442 107.9 65%
o-xylena 2/13/2002 am i84 34.5
pim 414 199.6 S6%
2/16/2002 am 16.4 4¢.5
prm 426 185.1 57%
c.Cl, 213/2002 am 8.1 8.4
pm 85 85 4%
2/16/2002 am 7.4 7.2
pm 5.6 8.7 -12%

13

Sample Sites

® Sample Sites

/\/ Roads

30

0

I VYellowstone N.P.
B Designated Wilderness

30 Kilometers
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Relative Emission Ratio
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Tetrachloroethane

| 2/13/2002 a.m. Samples

2/16/2002 a.m. Samples

| 2/16/2002 p.m. Samples

Mixing Ratio (pptv)

3-7
7-9
9-11

11-13

. 13-15

Scale = 1:1,300,000 ’ A
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Ethane
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2/13/2002 a.m. Samples

2/13/2002 p.m. Samples

2/16/2002 a.m. Samples

2/16/2002 p.m. Samples

Mixing Ratio (pptv)
®  1000-1625 2875-3500

@® 16252250
3500-4600 | g

@ 22502875

N
Scale = 1:1,300,000 | A

Propane

| 2/16/2002 p.m. Samples

| 2/16/2002 a.m. Samples
Mixing Ratio (pptv)
S0 800 2075 - 2700 .
@® 825-1450 % Scale = 1:1,300,000 ‘ A
@ 1450-2075 2700 - 34000 | g
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Propene

Ethene .

' 2/13/2002 a.m. Samples ‘

i

2/16/2002 p.m. Samples

a' 2/16/2002 a.m. Samples .“‘_ 2/16/2002 p.m. Samples
; | 2/16/2002 a.m. Samples
Mixing Ratio (pptv) Mixing Ratio (pptv)
S a2 770- 1010 A 25 05be 386 - 500 A
® 290 53 : LScale= 1:1,300,000 ‘ A ® i62-272 - Scale = 1:1,300,000 | A
@ s530-770 . 1010-8400 29 e i @ 22-386 . 500-3700 | 2
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Ethyne

| 2/16/2002 p.m. Samples

| 2/16/2002 a.m. Samples
Mixing Ratio (pptv)
Rt 1500 - 2000 A
@ 500- 1000 3 Scale = 1:1,300,0007 A
2000-5125 22

@ 1000- 1500

. &
Ve

T

te

)
{

| 2/13/2002 a.m. Samples

| 2/16/2002 p.m. Samples

o 0-375
® 375-750
@ 750-1126 . 1500 - 12000

| 2/16/2002 a.m. Samples
Mixing Ratio (pptv) N
1125 - 1500 Scale = 1:1,300,000 |
3
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n-Butane

16

2/13/2002 a.m. Samples

2/13/2002 p.m. Samples

2/16/2002 p.m. Samples

| 21162002 p.m. Samples

. 2/16/2002 a.m. Samples

Mixing Ratio (pptv)
L ot 1125 - 1500

@® 375-750
. 750 - 1125 . 1500 - 27000

£ice
Scale = 1:1,300,000 | A
24

: 2/16/2002 a.m. Samples
Mixing Ratio (pptv)
® 0-125 LT N
@® 125-250 % Scale = 1:1,300,000 I A
@ 250-375 . 500- 15000 o5
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n-Pentane

2/13/2002 a.m. Samples

| 2/13/2002 p.m. Samples

2/16/2002 a.m. Samples

2/16/2002 p.m. Samples

Mixing Ratio (pptv)
* 0-50

@ 100-150

150 - 200

® 50-100
. 200 - 17500

26

Scale = 1:1,300,000 ‘ A

2/13/2002 a.m. Samples

| 2/13/2002 p.m. Samples

2/16/2002 a.m. Samples

2/16/2002 p.m. Samples

@ 50-750

Mixing Ratlo (pptv)
S 10,5250 750 - 1000

Scale = 1:1,300,000 | : A

@ 250-500
. 1000-4900| 55
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Toluene

2/13/2002 a.m. Samples

€6

" 2/16/2002 a.m. Samples

2/13/2002 a.m. Samples

2/16/2002 a.m. Samples

| 2/16/2002 p.m. Samples

N

| 2/16/2002 p.m. Samples

Mixing Ratio (pptv)

® 0-250
® 250500 750 - 1000
. 500 - 750 1000 - 10000| g

Scale = 1:1,300,000 A

Mixing Ratio (pptv)
2gedoTs 225- 300

Scale = 1:1,300,000 |

@® 75-150
@ w25 (@ w0100 | 2

A
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m-Xylene
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2/13/2002 a.m. Samples

" 2/16/2002 p.m. Samples

2/16/2002 a.m. Sample:
Mixing Ratio (pptv)
® 0-75 Pon et N
® 75-150 P Scale = 1:1,300,000 ; A
300 - 3010 30

@ 1s0-225

\_ 2/13/2002 a.m. Samples

\

B

¢

" 2/13/2002 p.m. Samples

" 2/16/2002 p.m. Samples

2/16/2002 a.m. Samples

\

Mixing Ratio (pptv)
e 0-75
® 75-150 2255500

@® 1150-2 .300-1400 31

Scale = 1:1,300,000 | A
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D E NVE R Bigchemisty

F.W. Olin, Room 202
2190 £ 1Iff Ave.
Denwer, CO BO208
303 B71.2435

Fax 301.871.2254

May 7, 2002

‘Winter €]se Draft SEIS Commentis

Grand Teton and Yellowstone National Parks
PO Bok 352

Moose, WY 83012

To the National Park Service:

‘Whether one allows cr bans srowmobiles from Grand Teton and Yellowstone National
Parks is an issue which will never be answered to cveryone’s satisfaction because of 1ts
polarizing naturc. Pcoplc cither love these machines or hate them with no middle ground.
With that in mind any docurients produced by the National Park Service, which argues
for onc side or the other, should have results which lack obvious errors, are consistent
with the best available data ard openly include all of the relevant data and modeling
inputs, Then and only then will the recommendations be able to withstand the criticistns
to surely follow.

The emissions modeling results provided in Chapter IV: Environmental Consequences of
the Draft Supplemental Environmental Tmpact Statement (SEIS) fail all of these critera
and should be amended. A general sloppiness is found throughout the chapter and will
leave a knowledgeable reader with the feeling that it was betier o do the job fast than do
it correctly. It is my opinion that this document, if used in its current form. wiil most
likely find itsehf successfully challenged in court. The lellowing pages contain my
comments that T would like to have included in the administrative record.

Sincesely,

Dr. Gary A. Bishop
Department of Chemistry and Biochemistry
University of Denver

Cc: Scan Smith, Bluewater Network
Dr. John Ray, National Park Service
Howard Haines, Montana DEQ

Commenis by Gary A. Bishep, University of Denver on “Winter Use Plans Supplemental
Draft Environmental Impact Staiement for the Yellowstone and Grand Teton National
Parks and John D. Rockefeller, Ir. Miemorial Parkway™, May 7, 2002.

My first concern involves numerous crucial references made 10 a document not included
in any of the STIS matersals nor referenced. Throughout the SEIS refesences arc madc to
appendices which are part of a document referenced as (EA, 2001). In the SEIS”
bibliography only a reference is given for a 2000 version of & presumably similar
document used in prepaiing the FEIS. Most of the medeling input data (withont which its
impossible to completely evaluate the modeling) is centained in this missing documeat. It
is imperative that it be release and available to the public along with the SEIS before finul
comments are accepled,

My sccond concern is that the emission factors used for the modeling in several instances
do not take into accoust the best available data or are out of date and thercfore have
intreduced large errors inte the modeling results. The first error is found in table 40 on
page 176, The CO emission factors given for 2000 model year light-duty gasoline trucks
are just flat out wrong by al least an order of magnitude teo high. On-road emissions of
2000 model year vehicles will meet or exceed the federal emissions certification
standards independent of speed. 1hope this is just a typo, but this error is also included in
tablc 43 for the traveling emissions of the shuttle van. If this is the real input used for
these vehicles then their emissions have been grossly over estimaled.

The emission factors listed in Table 41 for the gencral public 2-stroke snowmobiles do
not lzke 1nto account the best available data. The EPA NONROAD model which these
nimbers were reported 1o be taken from contains very few if any actual snowmobile
cmission measurcments. The NONROAD emissions database s so lacking in data that
California has not even released their NONROAD medei for that very reason. Any
cemission facters taken from this source should not ba considered representative of fleet
wide emissions. A better source for these emission factors would have been from actual
measurements of thousands of snowmobiles collected at the West Entrance to
Yellowstone National Park {Bishop et. al, “Snowmobile Contributions to Mobile Source
Emissions in Yellowstone National Park™, Environ. Sci. Technol. 2001, 35, 2874-2881).
Thesc data show that traveling CO emission factors for all of the snowmobiles listed in
Table 41 are high by aboui a factor of 3.

The CO, HC and NO, traveling emission factors listed in Table 43 for wheeled vehicle's
are out of date and excessive. As previously mentioned, the value for the Shuile Van is
completely ridiculous. Fleet average on-road emissions having been annwvally decreasing
by about 10%. Since these are referenced to an EPA AP-42 publication this would mean
that these values prebably originated from daia collecied before 1990, The CO and NO,
factors are high by about 2 factor of 2. The HC factors are high by a factor of 310 5. If
you are going to model emission in 2603 and later you should take the time to include
emission factors which are representative of that time gertod. These are casily cstimated
from EPA’s annual report of emission trends in the 1S.

ra
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The use of a dispersion model for predicting ambieat carbon monoxide (CQ) levels is
generally very problematic and should be avoided. This is because high outdoor levels of
CO coincide with very low dispersion rates (read very little wind). The curvent dispersion
models start to incorrectly predict ever increasing levels of CO as wind speeds plunge in
much the same way that g/mile emissions go Lo infinity at zero speed. The low wind
speeds uscd in the SEIS (1 meter/second) immediately raises a red flag that these resulis
and the comparisons made using them may not be accurate. Ia addition all of (he results
in tables 44 and 45 (page 181) are given to 4 significant figures with no error estimates.
This 10 me shows alack of understanding in the significance, or lack thereof, of the
outpuis, The lack of any published error cstimates is typical for EPA type computer
models, however, that is no excuse for not including any sensitivity testing. Under these
wind conditions [ doubt that even the second significant figure has any statistical
significance. The lack of any sensitivity testing (where wind speeds, mixing heights and
emission factor inputs are changed and new results are calculated and compared) suggesis
that there are no statistically significant differences between the 4 modeled allematives.

An alicrnative o sensitivity testing of the model is to compare the modeled cutpuis to
hourly averaged CO or PM\ data for one of the sites. In this way we can also get an idea
as to how meaningful the predictions are not only at that site but at all of the sites
modeled. The state of Monlana has been collecting hourly average CG emissions at the
West Entrance to Yellowstone National Park since Oct of 1998, Cusrently data are
available through December of 2001. This data record should be referenced and included
in the {inal document.

The baseiine case (Alternative b year 1} is identical to the situation at the west entrance
for the winters of 98-99, 99-2000 and 2000-2001 and can be compared to the ambient
data. One of the first things you notice when you look at the ambicnt data is that the
maormngs, which were modeled exclusively, are not the periods with the highest observed
hourly average CO concentrations. These occurred between 16:00 and 18:00 hours most
likely because the inversion layer is lower and more siable in the afterncon than in the
moring. The ambient data record also shows that the selection of hourly and & hour
average background CO concentrations are again biased high (most likely because the
data used is not really a background sample for the park entrance). The west entrance
data shows that the background CO concentration are all less than 0.5 ppm not the 3.0
ppm used for the hourly average and 2.1 ppm used for the eight hour average. These
shouid be corvected in the inal documeni.

For the momings at the west catrance during the 3 winter seasens of data the highest
obscrved hourly CO average was 13.1 ppm with an additional 5 hours with readings
greater than 10 ppro. The eight hour averages are much lower wilh the highest values in
the 4 to 0 ppm range. These data show that the dispersion madel is over predicting
measured CO concentrations by factors of 2 to 4 for the baseline case. This also means
that all of the tons per year thal are presented ure over predicted by the same factors as
well. Most likely if the correct emission factors for 2-stroke snowmobiles had been used,
credibility would be improved because the bascline casc would be in much better

agreement with the data at the west entrance. There is no reason to believe that the Pi;q
predictions are iot equally incorvect.

Finally the description of the Letal mobile emissions siarting on page 202 and listed in
Table 73 should define which tons are being calculaied. Short tons (2000 pounds) or
metric tonne, which are the preferred international unit.

Gary Bishop To: grte_winter_use_seis@nps.gov
<gbishop@dy edu> e ]

0506/2002 0155 P Subject: Draft air quality analysis report
CST

o wham 2T may concern

Your SEIS air gualibty analysis section is gepgered with Appendix

Thaaks,

Jary Bi i)
Imiversity ot  Denver
Cept. ci Cheamistry
303-571-2554
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COMMENTS

Winter Use Draft SEIS Comments
Grand Teton and Yellowstone National Parks
PO Box 352
Moose, WY 83012

Pertinent Persenal Information

[ have been on precisely ore snowmobile excursion, more than ten years ago. I went
to Yellowstone National Park with some of my family. ‘We hormowed some spow
machines, reated cthers. It was an exhilarating experience. T do rot own a smowmobile.

My wife works in the circulation department of a limited circulation specialty magazine
publisher. Along with nearly a dozen other magazines, the firm publishes two
snowmobile-related magazines. My wife has no specific connection with the circulation
of those magazines. We bave no financial interests related in any way to the outcome
of this decision, and my physical problems probably preclude my ever riding a
snowmobile again.

General Questions and Comments

The Winter Use FEIS contains the following statement in Chapter IV, Environmental
Consequences, on p. 196:

“An Environmental Impact Statememt (EIS) is mot a scientific document per se ...
Tt is 1ot necessary to repeat the entire volame of detail on a particular subject,
and it is encouraged to cite Litcrature or tier to other analyses ... Ap EIS is ...
meant to provide enough information, both qualitatively and quantitatively, to
display the relative differences areong the altermalives in subject areas most
pertinent ... scientific integrity of an EIS is demonstrated by disclosing
methods of analysis [emphasis added] ... making explicit references 10 sources of
information ... (CEQ] Regulations allow an EIS to proceed even if there is
incomplete or unavailable information, and specifies processes by which to do this

1 believe it should be safe to assume that the same ground rules hold for the SEIS. If
not, the exception should be prominently noted,

The cautions I have presented in the attached draft dealing with development and use of
computational models, statistical analysis, uncertainties, sensitivities, and verification will
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enter inte my specific comments. Those comments will apply, in many cases. to the
FEIS. Tt may be oo late to affect the FEIS directly, but they will strongly indicate
that it will be ill-advised 10 accept any numbers in the FEIS that were generated by
computational medels, with no confidence intervals or other uncertainty measures, no
validation informnation, and no scnsitivity information, as being valid for the kinds of
determinations being made.

Specific Comments

Note: In all following quotations, all emphases are present in the original unless
otherwise noted,

The EPA NONRQAD mobile-source emission compatational model is cited as one
source for emmissions numbers. The NONROAD model is specifically cited in the
Exccutive Summary (ES) (p. 12} of the year 20(0{} National Research Council (NRC)
report Modeling Mobile-Source Emissions {MMSE) with the following Limitation:

“Primasily because of a lack of data, the current off road-emission model does aot
accurately estimate off-road emissions inveniories ...”

In the ES (pp.9-10), the PARTS particulate model

“Is inadequate for supporting the new PM ambient air-quality standards ...
Although the resulss of field studics are conflicting, they indicate that PARTS
does mol provide an accurate inveptory of emissions.”

The Environmental Protection Agency (EPA) MOBILE mobile-source emission modeling
sofiware series is characterized in the ES (pp. 4-6) as follows:

Model validation and cvaluation have not been addressed adequately by EPA
during MOBILE's development. MOBILE's predictions of the benefits of air-
qoality programs [cxamples of such programs] are ofien taken as measurements of
the benefits of these programs. Confidence in the model has been undermined
when large discrepancies have been observed between the model’s predictions and
ficld measnrements. ... Enhanced mode! evaluation studies should begin
immediately and continue throughout the long-term evolution ard development of
mobile-source emissions models. These studies should be done with oversight
and guidance from a reviewing body [emphasis added] ... Evaluation studies
should be conducted to identify and reduce disparities between model-predicted
emissions and measured data on emissions and air quality. ... At present the
understanding and quantification of the uncerlainties in MOBILE are inadequate.
There are uncertainties in the data used 10 develop mode! algorithms, the
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statistical amalysis of test data, and the model input parameters. All of these lead
to large uncertainties in model ouiput. ... EPA, along with other agencies and
industries, should conduct sensitivity and uncertainty analyses of the mobile-source
emissions models in the toolkit, especially MOBILE, and explicitly assess the
required accuracy for specific applications. ... Specifically, the analysis should:

+ include a rigorous study of the model’s sensitivity to all the input daia to
provide wsers with information on the most critical factors affecting model results;

= include a ngorous study of uncertainties and bias in all model components and
in the dala used to develop model parameters and relationships ..."

Questions and comments about use of EPA models:

Were the SEIS investigators aware of the very decp concerns of the NRC regarding the
near total inadequacy of the EPA models not having been properly validated or evaluated
for their purported purposcs and being totally lacking in modcl uncertainty and scnsitivity
agsessmenls? The apparent uncritical acceptance of the EPA endorsement of these
models bespeaks naivete. I they accepted the models while fully aware of the problems
candor and professionalisnt demand disclosure of the problems. Perscnally, 1 believe that
professionatism required awareness of the model limitations. Adl of the information 1
have presented here is publicly available on federal government web sites, and it took
not morc than 20 hours to collect all of it, including printout time. That is a small
price 10 pay fro obtaining important relevant backgrousd material on the computational
models one intends to use in an alleged scientific mvestigation.

The SEIS, Chapter IV, Envir tal € ¥ es (ppl75-176} refers o “EPA-
approved” air quality models used to estimate ambient concenirations of carbon monoxide
{CO) and particulate matter. EPA-approved or not, there is no information about model
validation, evaluation, uncertainties or sensitivities. As you can sec in the quoted
material above, EPA approved the MOBILE and NONROAD models absent that
information. [ believe that one may safely infer thut EPA approval of a model provides
no information abowt whether this essential model information is available or whether the
unceriainty, seasitivity, vakidation, and verification analyses have been performed at all,
let alone properly.

A steongly-worded castion is appropriate here.  In 2000, the National Academy Press
published a seport from the National Research Council (NRC) - Strengthening Science
at the U.S. Environmental Protection Agency - in which the EPA’s scientific
shostcomings in scierce are poted. The executive sumimary mentions criticism over a
peried of 306 years from sources as varied as the NRC, the EPA's own Science Advisory
Bourd (SAB), the General Accounting Office (GAQO) and others, for inadequate scientific
practice and performance. Regulatory offices are not required to follow scientific advice
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from the EPA’s Office of Research and Development (ORD), cssentially making the
decisions on managerial whim rather than science. There is no “top science official,”
which “ ... is a formula for weak scientific pesformance in the agency and poor
scientific credibility outside the agency ..” There is no official in the EPA with the
responsibility and awmthority for *“ ... developing processes to cnsure thas appropriate
scientific information is used im decision-making throughout the agency, and cnsuring that
the scientific and technmical information uaderlying each EPA regulatory decision is valid,
appropriately characterized in terms of scientific uncertainty and cross-media issues, and
appeopriately applied.”

In the light of this recent assessment, a statement that technical or scienlific work was
done by or for the EPA is insufficient justification for acceptance as valid science.

End of questions about EPA models and associated comrments

in SEIS Chapter IV, Envir tal Conseq es , Table 77 {pp. 220-221) is witled
“Modeled sound impacts for SEIS aliermatives compared to selected FEIS alternatives.”
The only traffic noise model mentioned in Appendix J of the FEiIS is the Federal
Highway Administration (FHWA) Traffic Noise Medel (TNM). The obvious assumption
is that the FHWA TNM model was also used for the SEIS modeling. Otherwise, a
significanl effort is required to show that results from two separate models are
comparable in a meaningfal way. ’

An information memo for the FEFWA TAM dated December 16, 199%
(hup:/iwww.thwa.dot.povienvironment/fhwa_tnm.him) , refers to the original release of the
pew FHWA TNM, which was o have been phased in over the next 24 months,
declaring ... the FHWA dctermined the model was valid and fully acceptable for wse.”

‘There are, however, some cautionary notes:

“However, the verification was limited, ie., it included three comparisons with
point-source geometry and (wo comparisons of in-site barier performance along
actual highways.”

“Users ... have been encouraged to do additional validation studies ...but Litdle
such work has been reported. Additional validation is mecessary 10 provide
increased comfidence in the model's results ... Consequently, in support of the
FHWA, the Volpe National Transportation Systems Center (Volpe) in Cambridge,
MA, has begun a fubl vatidation of all aspects of the model. The initial phase of
this validation will irclude the elemeats of the mode! most often used in highway
traffic noise analyses, validation of all other elements of the model will follow.
Field measurements made to support the model validation will be used to begin
study of aunospheric effects on the propagatior of highway traffic noise ..”

Page 5 of 13
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“In addition o the model validation activities, work is also underway to address
problems and inconvenicnce subsequent 1o the release of the FHWA TNM
Version 1.0 ... {..over 200 software bugs and desired GUI enhancernents)”

“The model's initial phase validation work and software improvements described
above must be completed prior to the final phase-in of the FHWA TNM,
Consequently, the final phasc-in date is being extended tv December 3%, 2002

Comments on National Park Service (NPS) use of the FHWA TNM for traffic noise
analysis:

Note the imtiai phase-in date, roughly March 30, 2000, and the later recommended
phase-in date of December 31, 2002. Thc validaton and unccrtainly problems coupled
with elimination of software bugs and the 21-month delay in phasc-in strongly suggest a
model that was not adequately debugged and validated at the time i1 was being used for
noise modeling in the FEIS. The problems with the model are not addeessed in the
SEIS, cither. I the TNM was not used for the modeled sound impacts for the SEIS
that information deserved a prominent position in this document. If it was, the problems
roted above should have been enumerated, with an accompanying statement about
uncertainties in the model resuls.

End of comments on use of FHWA4 TNM
SEIS Chapter IV Environmental Conseguences, (p.223) states

“Bowlby & Associates conducted A-weighted snowmobile pass-by measurements of
several vehicles at differcnt speeds in grand Teton Mational Park in the winter of
1996. The higher speed data from these measurements (45 to 55 mph) were used
to supplement the HMMH measuremeats to develop a regression line of maximum
pass-by level as a function of speed. .. The regression line was used for the
saowmobile soand levels in the model for the FEIS. Al snowmobiles in the
FEIS were modeled at a speed of 40 mph. The regression ling crosses |crosses
what?] slightly above 73.9 dBA at 40 mph; a rounded level of 74 dBA was
therefore used for the modeling of all smowmobiles. The spectrum shape chosea
to represent this A-level was one of a 2000 Polaris 500cc snowmobile pass-by at
35 mph (the maximum A-level of this particular pass-by was 72.4 dBA, so the
entire specirum was adjusted up by 1.6 dB {was { “A” left off deliberately or
accidentally?] therefore thag it would sum to 74 dBA.)”
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Questions and ¢ t:

If all snowmobiles werc modeled at a speed of 40 mph, why were only higher speed
data (45 to 50 mph) used to supplement HMIMH measuremenis? Why snot 40 mph and
other lower speed data also? Failure to provide justificasion for this sclectvity can only
call into question the objectivity and professional credentials of the analyst. Why was
the specirum shape of a 35 mph pass-by adjusted wp by “1.6 dB therefore that it would
sum to 74 dBA” instead of using a spectrum shape for an actnal 40 mph pass-by? This
procedure gives the appearance of adjusting real-world measurement 10 match the model,
where honest science demands adjusting the model o match reality. There may be a
valid reason for doing so. Failure 1o provide one automatically invites suspicion of
chicanery.

Mention of a regression lie in the above guotation gives rise to n additional kne of
questioping. Any statisticaily competens regression analysis provides an estimate of
regression-associated uncertainty. The document fails to menticn that uncertainty. Did
the seftware used for the regression provide it as part of the output? Any reputable
slatistics software would ceriainly provide that analysis. Was a spreadsheet-based
package used? Did the analyst design histher) cwn spreadsheet apalysis? No competent
statistician {advanced degree in statistics grasted by a mathcmatics or mathematics-
oriented statistics deparument) would dream of offerng reseits of a regression analysis
without providing the standard ersor of the regression. )

End of questions and comments on the regression analysis of snowmobile sound
levels from pass-by measurements

The IMPLAN input-output ecoromic model is named as the model used for estimating
socioeconemic effects of the different altemnatives.

Comment about WMPLAN validation, verification, assessment:

1 was unable 10 locate information about the validation, verification, or sensitivity
assessments of the model. Any time a model is used to generaic estimates that wiill be
used as the basis for government decisions, the onus is on the model user to provide
reviewers and commcnt providers with access to complete information about the
validation, verification, and assessment of the model, and its associated uncertainties and
sensitivitics. Unless, of cousse, the following statement from the SEIS,

An EIS is ... meant to provide epough informaton, both gualitatively and
quantitatively, fo display the relative differences among the altemnatives in subject
arcas most periinent ... sclentific jntegrity of an EIS is demonstrated by
disclosing methods of analysis [emphasis added] ... making explicit references 1o
sources of information ...

Page 7 of 13
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is only present for window dressing. Which is it?

If the staiement is for real, the specified information for IMPLAN should bave been
made available when the SEIS was made available for comment.

End of comments abont IMPLAN

Questi and « ots about the near total absence of uncertainties in estimates:

I was able to find only one estimate in the entire SEIS that indicated that any of the
coniributors had any cencept at all about the importance of incorporating uncertainty
information in making decisions. There may have been more than one, but confidence
infervals or some proxy form were exceedingly sparse in the tables of estimales
gencrated by the models.

No competent scientific decision maker wouki even consider trying to make a decision in
the complete absence of uncertainty information. The one statement thai cap be made
with near certainty is that if one could construct a scenaric where a coresponding field
observation value were available for ¢ach estimated model value, an imsignificant fraction
of the field measured vajues would exactly match the model predictions, Use of
computational models that are known 10 be deficient in their representation of the
physical phenomena, such as all the EPA mode! and the FHWA TNM, they are
supposed to model, without providing information about the modei limitations, and with
0o uncertainly information on the estimates is extremely difficult to pass off as resulting
from unbiased, competent, scientific analyses.

Valid uncertainty analysis might show that the uncertainty intervals about the estimate
vabues of sound levels and air quality indicators contained the acceptable values for those
indicators.  The direct scfepfiffc implication of that situation is that the estimates are
statistically and sciensifically indistinguishable from acceptable levels of the indicators.

Use of the raw estimates is scientifically indefensible. Those who disagree are invited
to inspect the NRC work dealing with the matter, They are also encouraged to examine
UNCERTAINTY: A Guide to Dealing with Uncertainty in Quantitative Risk and
Policy Analysis, M Granger Morgan and Max Heprion, Cambridge University Press,
ISBN-(-521-42744-4.

This SEIS, as presented raises seripus questions about competence, ethics, and
impartiality of the investigators. [t also opens the door for accusations of ideological
and political motivation on what shouid have been a careful scientific investigation. | am
grateful that my pame is not associated with it

Alvin J. Nelson, Jr,

aﬁﬂaﬂ%vmam)}a
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Mandatory Procedures for Fthical Scientific
Modeling, Investigation and Reporting

© 2002 Abvia ). Nelson, Jr, ldsho Falls, !daho

Prologue
Edeally, science has afways been about the effort to utilize a transparent, unbiased
open process in an atlempl to discover “truth” about the universe. Leaving
epistemology out of this informal discussion, a review of the history of science
reveals thai the ideal has been in the past and is today, frequently ignored.
Personal beliefs as to the nature of the universe and the “way things ought to be”
affect the way many investigutors approach scicntific investigations - sometimes
conscionsly and sometimes not.

Unformnately, the nature of the scientific research funding process also provides
both motive and cpportenity for abuse. “Quid pro que'™ peer review processes fail
tw weed out projects whose design. procedurcs, and merit are guestionable. The
need to demenstrate significant research results on the initial phase of a project in
order to assurc continecd funding predisposes toward questionable statistcal, data
handling, and analytical practices. Conument: The author has, in the course of his
project proposal review aciivities, encountered such practices. He also discovered
that unfavorable propoesal seviews tend to push project proposers inlo a process
soruetimes referred to as “review or opinion shopping.”

As one example of questionable behavior on the part of a well-known investigator,
consider Dr, Herbert Needleman’s refusal to allow access to the {federally funded)
database he nsed in his work on blood lead levels in children. He was found w0
have excluded from his analysis children who were “lead poisoned” by his
definition but had no “impaired intelligence.” The federal Office of Rescarch
Integrity cited misplotted praph poinis that were found “difficult to explain as
honest emor”... according o the New Enpland Journal of Medicine, which had
published his original study results.

Regretiably, as in the case of Robert Gallo and the search for the active agent in
HIV infeciions, personal ambition has on occaston led to grave scientific
misconduct.

That incident, and many similar incidents in the past few yecars, have led to efforis
1o safeguard the scientific modeling aod investigative processes against abusive
practices on the part of the (we hope) few unscrupulous investigators and modelers
whose objectives do not include conduct of rigorous and scrupulous model
construction and scientific investigative activities.
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Model Development and Modeler Responsibilities

Nearly all scientists will agree that all sciemific effort is ultimaiely directed toward
determining “What bas happened, what is really happening, what is likely to
hapgen, and how and why,” to phrase it informatly.

Ta determine what is happening and what has happened, we depend on
observatioral meassrement of “real world” phenomena. To attempt io determiae
how and why, and 10 attempt to predict what will happen, we collect data and use
it to construct theoretical models. Having constructed a model for a particulas
physical situation we must then go through a process to certify that it is valid for
data sets other than the data set(s) used in its construction. In that certification
process, the investipator must investigate model encertainties and sensitivities.

The initial dalz collection process Involves determinatior of the “cauvsative”
quantities, called independent variables, and the “resulting” quantitics, called
dependent variables. The following is an oversimplified description of a
laboratory-based investigation. in such an environment, the investigator usuaily
controls the values of the independent variables and measures the resslting valves
of the dependent variables. The relevant independent vanables can be tightly
controlled, as can the valdes of (what we believe are} inconscquential or
extraneous variables. The investigator may already have a theory as to the nature
of the model, but not mecessarily. Data are collected in a controlled experimenta}
environment A lengthy process ensues, consisting of subjecting the data to
different mathematical and/or statistical processes to determine what model “best”
describes the experimental data. .

If the investigator is honest and competent, the final model will never provide an
exact match of model output calvulated from cxperimental independent variable
input with the actual cxperimental dependent variable observations. The differences
between the model output dependent variable values and the experimentally-
oblained depeademt variable values are used io estimate statistical model
uncertainties.

The true values of the parameters of ihe model - the physical, chemical,
biological, and other constants - can not be known because their valses are
obiained from measuring devices thal aze known to be mmperfect. They are
imprecise and (very slightly) inaccurate. Becawse the investigator carnot know that
the input parameter vaiwes are correct, (sthe must - for a competent, ethical and
defensible analysis - evaluate the effects of different parameter values on model
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output values. The principal deternining criteria for choices of diffcrent vaiues for
model parameters must be the established estimates of bias and imprecision, This
phase of the analysis as kmown as a sensilivily analysis, and frequently requires a
statistical experimental design approach for efficieat use of resources whils
providing an adequate assessment of model sensitivities.

Moss, if not all, models of real-world phenomena involve describing the behavior
of the variables of interest over a specified period of time. Dependent variable
valuey at a specific time are affected by dependent variable values at preceding
moments of time. Typicaily, values at the first time of interest are provided.
Subsequest values are calcwlated at equally-spaced time intervals over the time
period of interest. The spacing of the time intervals is called the “tme step.”
The dependeni variable values are usually affected by the value of the time step.
Such models are called “time-dependent.”

One may calculaic model output valucs for a time-dependent model over the same
ume pericd using different values for the time  For example, one counld make
two different runs of a model changing only the time step valve. The time step
for the first run can be specified as ten times the value of the time step for the
secord rup, Every lenth time step on the second rup you will get values that
should correspond to a specific fime step on the first un.  The output values
should be cssentially the same for a “time-step robust” modecl. There are real-
world modeds that are not time-step robust. You can't always tell by kooking at
the model equations, so it may be important io do a time-siep sensitiviry anadysis.
The decision oot 10 perform such an analysis must be justified on rigorous
technical grounds.

The model certification process must also include prediction of not already
available resulis from at least one additional set, and many more additional sets if
possible, of experimentally derived independent-dependent variable data sets that
have not been used in the derivation of the mode! aor used to refine the
model.

After all data bave been collected, and before amy analysis is performed, the data
should be placed i a secure, tamper-preof archive facility. Data paid for, ia
whole or in part, with taxpayer funds must be made freely available on the
intemet. A complete text description of the data collection and/or experimental
process must accompany the data. Results from any follow-on data collection
must alse be similarly archived. The advantage of this arrangement is that it
makes the model developer more feadily accountable, since apy inierested party can
analyze the same data set. The research process will therefore be open to public
serutiny and will therefore be less likely to be idectogicaily or politically
influenced because of the open process.
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The above description must be modified for scientific data that are rot obtained
under carefolly controlled laboratory conditions. Unfortunately, most scientific data
come from measuremeats made outside the laboratory. The investigator is not free
1o choose the values for the independent variables or 6 control the influeace of
(what (s)he belicves 10 be) inconscquential or extrameouws variables. This lack of
control increases uncertainties associated with model output and places additional
responsibilities on the investigator.

The model development steps are essentially the same as in the controlled
laboratery envircnment scenario, but the additional uncertainty sources must be
explicitly accounted for.

Envestigator Respensibilities
A scientific investigator has several areas of responsibility in the conduct of an
ethically and scientifically sound investigation.

Nearly all scientific investigations involve the use of mathematical or statistical
computational models and of some kind data or estimated values used as input for
the models.

With the advent of extremely fasi and powerful personal computers at prices that
make them widely available, anyone with the cash for a compufer - gualified or
not - can put together a computational mode] of amy phenomenon (s)he chooses.
The onus is therefore on the sciemtific investigator to verify and certify that the
computational model(s) {s)he uses have been properly developed, vakidated, and
verified, with complete information on model uncerainties and sensitivites.

In the near future one would hope that the archived data sct used for the
development of the model would also be referenced by website address.

The investigative report must conlain a complete description of the computational
model(s) vsed. The description must include the name of the model and the
source of the model if it is obtained from an cuwide source.

The reports must contain tabulaied input values, by model, for all models used.
Tabulated input data should be provided in elecironically accessible format that can
be read dircctly as input by the computational models used. Al wuncertainty and
sensitivity analysis details must also be included. This requirement will dissuade
ideologically or politically biased masipulations because it will facilitate second-
party cversight and audit activities. Investigators will be forced to defend unusual
data selection and analytical practices. Lack of uncertainty and sensitivity
information must be defended. Use of models that do not provide such
information must also be defended on techmical grounds.
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The final report of results must incorporate an analysis and assessment of
uncertainties and sensitivities and their effects, if any, on the conclusions of the
investigation.  Assertion that uncertainties and sensitivities do not affect the
conclusions of the investigation require detailed justification.

Alvin J. Nelson, k.

MQ{ N e %,
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Public Comment Letter on Winter Use SEIS for Yellowstone
Focusing on Srowmobile Impact on Wildlife

Ethan Schoolman )
Politics Department / Princeton University
130 Corwin Hall
Princeton, NI (8544
eschoolm@princeion.edu

May 24, 2002

This is a letter in favor of implementing what is called Option 1b in the
Supplemental Eavironmental Impact Statement (SEIS) for the Winter Use Plan for
Yellowstone National Pazk. In this leties | focus mainly on the impact of snowmobiles on
wildlife in the park. Indeed, given the importance of wildlife in the constellation of
Yellowsione’s natural resources, as something essential both to most people’s enjoyment
of the park, and to the functioning of the park’s ecosystem as a whole, the impact of
winter recreation on wildlife in particular should not be overlooked.

I divide this letter into three main sections. In the first section, 1 ask the question
of whether the National Park Service (NPS) is obligated o Lake the health and interests of
wildlife inte account when formulating a winter use plan for Ycllowstone. The answer to
this question may seem obvious, and in many ways it is. But given the dispropostionate
attention given in the impact statement to what are essentially various aspects of the
human visitor’s experience in the park, 1 feel iz is important to get clear on exactly why,
how much, ard in whal way wildlife matters to the winter use plan. In the second section
of this letter, I ask the question of whether wiater recreation in the park, and particularly
the use of snowmobiles, does in fact irpact the health and interests of park wildlife. In
the third section [ suggest which of the four alternatives presented in the SEIS is
preferable, given the conclusions that ¥ reach in the first two sections. Finally, I conclude
by offering some reflections on what the Yellowstone snowmobile controversy has o

teach us about our changing views toward wildlife and to the natural world in general,

Does the NPS huve the auihority to protect wildlife from harm? Aad, if they have

this authority, how far does it extend and when are they obligated o usc it? In the first
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inslance, it is clear that the NPS does have the authority to protect wildlife from harm.
For the simple purposes of this brief letier, we can isolate three main sources of the
mandate of the NPS: acts of Congress, executive orders, and inter-agency disectives. The
Grganic Act of 1916 established the NPS, and directed it to, “conserve the scenery and
the natural and historic objects and the wildlife [of the national pa.rl-cs].”l The General
Authorities Act of 1978 upheld the original mandate, and strengthened it with respect to
the ability of the NPS 1o regulate burran activity in the parks, saying, “the authorization
of activities shall be construed ... in light of the high public value and integrity of the
Mational Park Systemn, and shall not be exercised in derogaticn of the values and purposcs

for which these various areas have been established.”?

As I have already noted, the
“values and purposes” of the NPS consist in no small past, vis the Organic Act, in the
protection of native wildlife.

Second, the NPS has from time to time received important direction in the form of
an order by the Presideat, Tn an executive order of 1972, President Nixon told the NPS
that, *“areas and trails shall be located to mirimize harassment of wildlife or significant
disruption of wildlife habitar.” In 1978, President Carter further ordered that,
“considerable adverse effects or the soil, vegetation, wildlife, [or] wildlife habitat”
should iead to the closure of Lrails or areas to such vehicles as were responsible for the
effects.” Of course, terms such as “resources and values,” “harassment,” significani
distuption,” and “adverse ¢ffects,” need significant clarification before they can present
themselves as real guides to action. And the NPS itself has committed significant
resources to fleshing ont just what the necessarily broad dircctives of the higher powers

of government mean for the everyday management of the parks. According o the NPS

2001 Guide to Managemenl Policies, “when there is a conflict between conserving
resources and values and providing for the enjoyment of them, consesvation is [o be
predominam“’s Later, the guide states uneguivocally that, “the Pask Service must leave
park resources and values unimpaired,” among which it lists the parks’ “wildlife, and
processes and conditions that sustain them. "

Cleasly, then, the NPS does indeed have the authority to take the kealth and
interests of wildlife into account when formulating policy. In fact, given the mandatc of
the NPS 1o preserve the natural conditions aad wildlife of Lhe park, the health of
Yellowstone's wildlife can be argued to have intrinsic importance, independent of its
value for park visitors. But it is also important to realize that visitor crjoyment is also an
important part of the mandate of the NPS, Indeed, insofar as the prerogatives of visitor
enjoyment can be seen to overlap with those of wildlife preservation, Iéoking after the
inlerests of wildiife becomes that much more vital. Ard in fact this overlap is significant.
According to a 1595 survey conducied by the NP8, 93 percent of visitoss to Yellowstone
rated wildlife as “very important” or “extremely important.”” And in its section on “social
values,” the SEIS states that, “in general, visitors would like mechanized access into
Yellowstone in the winter ... however, when faced with a specific choice (for exarsple,
help protect bison versus mechanized access) it appears that a majority of the pubiic is
willing to accept major changes in access policy."®

Thus, when considered from several different angles, it appcars that the NPS does
indeed have both the authorily in general, and specific reasons in the case of

Yellowstone, 1o 1ake the interests of wildlife into #ccouni when formulating policy. Our

first question is answered — in the affirmative. We can now move on to our second
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question, namely, whether the health and interests of wildlife are in fact being
jeopardized by winter recreation in Yellowsione, and specifically by snowmebiles. When
considering the impact of snowmobiles on wildlife, it will be helpful to distinguish
between populations of a given species, say, elk, and individuals of that species, For we
will see two things. First, we will see that while the impact of snowmebiles and other
forms of winter recreation on populations is ambiguous, the impact on individuals is not.
And second, we will see that, given the special randate of the NPS, the potential for
impact on populations is sufficiently real, and the documented impact on individuals is
sufficiently serions, to merit action from the NPS.

The SEiS observes four main categories of snowmobile impact on wildlife: 1)
mortality and injury due to collision, 2) harassment and displacement, 3) stress, and, 4)
energy costs. We will consider each of these in trn. The first way that snowmobiles
impact wildlife is through the simple fact that motorized vehicles are prone to mutuaily
disastrous collisions with animals. From 1993-2001, between December and March of
cach year, emergency medical services were called ont 134 times to service snowmobile-
related incidents — 62 percent of the total number of incidents during that time period. Of
the snowmobile-related mosor vehicle accident reports filed by park rangers during the
period, 3 percent of those citing a reason cited a bison in the road as the cause of the
accident. All toid, rangers issued 1386 citations 1o srowmobile drivers duzing these six
years, for such things as speeding, off-road travel, and failure 1o drive safely.

In its summary of the impact of snowmobiles cn elk and bison, the SEIS describes
“mortality caused by collisions™ as “adverse, [but] none o negligible and shoit term.”?

This is surely irnse with respect to populations. But while snowmobile collisions do not

cause signiticant harm to populations, it must be admitled that the effect of a collision en
the individual anirnal collided with covld hardly be more severe. There can be no more
adverse or long-lasting irspact than death.

Regarding the second kind of impact cited in the SEIS, “harassment and
displacement from preferred habitats,” it would appear that the sciemtific jury is still out
as far as populations arc concerned. Effects of Winter Recreation on Wildlife in the
Greater Yellowstone Area: A Literature Review and Assessmeni, a report put ont by two
groups closely associated with the NPS, contains many interesting hypotheses on how
human activity, and particularly moterized activity, may impact wildlife. Elk and other
Yellowstone herbivores are attracted during the winter to places of low snow-cover, like
geothermal areas and stream banks, Unforlunately, these are aiso the places most
aitractive to fourists, and most likely to be visited by off-roading SﬂUWI“ﬂObi}ﬁS. Edk and
other park unguiates lead a fragile existence during the wintertime, and being able to
access the best habitat is vital to their survival. Effects of Winfer cites a 1975 study that
tells how, “when recreational snowmobile activity increased in the Bridge Creek Game
Management Area in Oregon, winter elk counts declined by 50 pescent.”™? The authors of
the study hypothesize that this may have been because the snowmobiles harassed the elk,
and displaced them from the best habitat. Effects of Winter suggests that, “elk will readily
desert productive habitats when disturbance is excessive."!!

One could of course reply by noting that the SEIS estimates the impact of
snowmobhiles on wildlife with respect io harassment and displacement to be “adverse,
[but] regligible to minor and short term.”" This conclusion accords fully with the

tentative tone of many of the essays in Effects of Winter: there is just a great deal we do
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not know. Still, even if the Yellowstene elk population as a whole is not at risk, it sccms
clear that the displacing effects of snowmobiles are likely to cause the suffering and death
of at least some elk, not to mention bison and ciher wildlife, every winter. Yellowstone’s
foragers, both the EISs and their supporting documenis make clear, do in fact lead an
exceedingly fragile winter existence. Up to 87 percent of the daily forage corsumed by
an elk in winter is used for standard metabolic function, leaving less than 15 percent for
growth, reproduction, temperature regulation, and activity. ' During especially severe
winters, elk are exiremely vulnerable to the fluctuations of fate, and having to deal every
day with hundreds of noisy, smelly snowmabiles is not likely to ease their pain.

And so we face here the same dichotomy between populations and individuals as
we saw in the previous section on collision mortality. To wit: populations are probably
not at risk from snowmobile harassment, but individuals definitely are. Indeed, this
interesting ard revealing dichotomy occurs in the third and fourth possible ways that
winter recreation can effect park wildlife, as well, For as lar as stress is concerned, there
is unambiguous evidence that snowmobile activity causes significant amounts of stress,
as measured in levels of the hormone fecal glucocorticoid (FGC) in wolves, bisen, and
elk. According to the SEIS, “higher FGC levels were {ound in wolves in areas and times
of heavy snowmobile nse, and for the elk, day-to-day variations in FGC levels parallgled
the number of snowmobiles, i.e. higher numbers of snowmaobiles produced higher stress
levels."" This is a powerful and direct corvelation between a specific form of winter
recreation, and its effect on the wildlife whose territory it makes use of.

So what are the specific effects of high siress levels on wildlife? On the

population level at least they do rot seem to be significant. As the SEIS acknowiledges,

“despite the poteatial for deletericus effects, elk population in the Madison River
drainage [in the area where the FGC study was performed] appears (e be stable and
increasing at this time."'* And the SEIS concludes: “oversnow moterized aceess to the
parks does not appear to be resulting in long term effects to populations of elk and
bison.™¢

But the SEIS also goes on to say, “nonetheless, harassment and displacement of
individuals is evident, and resmains a stated concern.”" And this is important. For how
much death, injury, harassment, displacement, stress, and, in the last instarce, energy
loss, should we be willing to accept in individual animals? And how much should the
NPS be expected to tolerate, given its special mandate to conserve wildiife, and even to
make conservation “predominant ... where there is a conflict betweer corserving
resources and enjoying them™ ' -

In my view, rot much. For surcly it is not the mission of the NPS to determine the
maximum amount of stress and harassment that a winter population can sustain, Lthe
maximum amount of collateral damage, and then to allow recreation up #o that poinl,
Rather, the clearly stated mission of the NPS (e encourage knowledge about, respect for,
and perhaps evea identification with, the natural world. This mission, which is as much
about public values as it is about rataral resources, is incompatible with a form of
recrealion which clearly, according to the best science available, makes winter life for
many animals much harder than it has to be. Industry advocates point to the fact that
snowmobiles are apparently not causing a decline in populations of elk and bison. But we
have seen that the NFS, in order to regulaie park use, does not have to show that

snowmobiles are cavsing irreversible damage to the park ecosystem. Rather, the NPS
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simply has to show that snowmobiles are cansing significantly more damage, harassment,
and stress to animals than is necessary, given the range of recreation options that are open
to the public.

And in fact, there is a good way both 1o minimize karm to wildlife, and to ensure
the continued enjoyment of the park for ourselves and future generations. That way is
Option 1b of the SEIS, which represents a more gradual phase-in of the original FEIS’s
Plan G, Option 1b will ban srewmobiles from the park by 2005, but aliow saowcoach
travel to ferry visitors about the park. No other forms of recreation will be affected. Thus,
park visitors will still be able to enjoy the park, its wildlife and scenery, while at the sarme
time wildlife will be freed from a major disturbance, This disturbance, as we have seen,
though apparently not population-theeatening, is certainly disruptive crough to merit ron-

toleration, so long as other, less intrusive ways of enjoying the park remain available.

it would not spell the end of Yetlowsione, were a different oplion o be adopted
from Lhe SEIS than the one I have suggested, and snowmoebiles allowed to stay. The
presence of snowmobiles would continue to cause elk and bison, among others, much
discomfort and stress, and probably deliver not a few to an early death, but pask wildlifc
as a whole would almost certainlty survive. But would this really be something that we
could feel good about? Our National Parks are supposed to be special places — refuges
not just for wildlifc, but for the human spirit; places where we might have the opportunity
io think about and relate to the natural world much differently than we normally do. In a
Nattonal Park, if nowhere else, hurmans and animals are on an equal footing, and

deserving of equal respect. Narrowly construed, the Orgaric Act’s directive 1o “conserve

the scerery and the natural and historic objects and the wildlife (in the National Parks].”
might be interpreted simply 10 sean that populations are to be kept from declining. But
the spirit of the law is much different. The spirit of the law is much closer (o what A.S.
Leopold meant when he wrote, in a report 10 Lhe Secretary of the Interior in 1963, that “a
national park should represent a vignetie ol primitive Ainerica”"® Snowmobiles are aol
primitive. They are transparently, obnoxicusly medern. And Yellowstone™s wildlife

deserves better.
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Secretary Gale Norton
Department of the Interior
1849 C Street N.W.
Washingten, D.C. 20240

October 17, 2001
Dear Secretary Norton:

In 1916, the United States Congress demonstrated considerable foresight in
establishing the National Park Service (NPS). In so doing, Congress established a
unique classification of lands to be managed in essentially a natural condition - where
the preservation of naiure takes precedence. Thus, Congress declared that the mission
of the NPS is to "conserve the scenery and the natural and historic ohjects and the wild
life therein and to provide for the enjoyment of the same [sc as to] leave them
unimpaired tor the enjoyment of future generations.” 16 U.S.C. §1 {emphasis added).

To protect national park wildlife and other values, Congress has consistently reaffirmed
the core mission contained in the NPS Organic Act that activities within our naticnal
parks “shall nct be exercised in derogation of the values and purposes for which these
various areas have been established.” 16 U.5.C. §1a-1.

Presidents also underscored the abligation to protect national parks and other publicly-
owned lands when off-road vehicles began causing increasing damage in the 1970s.
Presidents Mixon and Carter issued Executive Orders to control and limit ORV use "o
minimize harassment of wildlife or significant disruption of wildlife habitats,” and to
provide land managers with the autherity to prohibit ORV use when necessary {o protect
natural values. (E.Q. 11644, as amended by E.O. 1198%9). ORV use and adverse
impacts of such use on our publicly-owned lands, however, have continued to escalate.

In recent years, the impact of snowmabiles within cur national parks has come under
increased scrutiny. National Park Service regulations prohibit snowimobiling except
where designated and "cnly when their use is consistent with the park's natural, culiural,
scenic and aesthetic values, safety considerations, park management objectives, and
will ot disturl wildiife or damage park resources,” 36 C.F.R. §2.18(c) {femphasis
added).

In late 20G0, the NPS published a final Environmental Impact Statierment (EIS) and
Record of Decision (ROD) which demonstrated the necessity of phasing out
snowmobile use in ordar o uphold laws and protect Yellowstone and Grand Teton
National Parks and the John D. Rockefeller, Jr., Memorial Parkway. The EIS was the
product of over ten years of analysis and substantial public involvement. Most
importantly, the conclusions drawn in the EIS and ROD were based on substantial,
credible, and the best available scientific evidence documenting the adverse impact of
showmobiles on wildlife, air quality, natural quiet and other park values. The
Envirenmental Protection Agency observed that the E!S “includes among the most

therough and substantial science base” ever seen in a planning document, (EPA
Commenis to NPS on the draft EIS, December 1999).

Based on the scientific evidence, it is our professional opinion that snowmobiling resuits
in significant direct, indirecs, and cumulative impacts on wildlife, their behavior and
environment. As documented in the scientific literature and the Park Sesvice's EIS and
ROD, impacts to wildlife 'nclude harassment, displacement from important or critical
habitats, dissuption cf feeding aclivities, alteration in habitat use and distribution
patterns, and depletion of critical energy supplies in individual animats potentially
resulting in increased mortality or reduced productivity, Such impacts are magnified in
the severe winter climate of the Greater Yellowstone Ecosystem where energy is a
critical factor in determining survival.

Given the nature preservation mandate of the NPS, the harassment, degradation, and
dissuption of park wildlife attributable to snowmobiling cleariy violate the NPS
impairment standard. lgnoring this information would not be consistent with the original
visicn intended to keep our national parks unimpaired for future generations.

Sincerely,

David Wilcove, Ph.D
Arlington, Virginia

Michael Scute, Ph.D

Professor Emeritus

University of Califernia, Santa Cruz
Santa Cruz, Califomia

Fred Allendorf, Ph.D

Division of Biological Sciences
University of Montana
Misscula, Mentana

Tim W. Clark, Ph.Dx

Adjunct Prefessor, Wildlife Biology and Policy

Yale School of Foresiry and Environmenial Studies
New Haven, Connecicut

Stuart Pimm, Ph.D

Professor of Conservation Biology

Center for Environmental Research and Conservation
Columbia University

New York, New York



ell

Representative Public Comments - Winter Use Plans Final Supplemental EIS

Academia

John Harte, Ph.D

Professor, Energy and Resources Group
University of California

Berkeley, California

Ted J. Case, Ph.D

Professor of Biology

University of California at San Diego
La Jolla, California

P. Dee Boersma, Ph.D
Professor of Zoclogy
Department of Zoclogy
University of Washington
Seattle, Washington

Paul C. Paguet, Ph.D.

Faculty of Environmental Design

University of Calgary

Calgary, Alberta Kenton Miller, Ph.D
Canada World Resources Institute

Washington, D.C.
Joel Berger, Ph.D

Wildlife Conservation Society Lee Talbct, Ph.D

Kelly, Wyoming Department of Envircnmental Science and Policy
George Mascn University
Peter Brussard, Ph.C: Fairfax, Virginia
Department of Biclogy
University of Nevada, Reno Barry R. Nocn, Ph.D
) Professor, Department of Fishery and Wildlife Biology and
Franz Gamenzind, Ph.D. Graduate Degree Program in E?c;logy o
Jackson, Wyoming Colorado State University
Fort Collins, CO

Reed F. Noss, Ph.D.
Censervation Science, Inc.
Corvallis, Oregon

Jay Anderson, Ph,D
Professor Emeritus
Idaho State University
Driggs, daho

Pamela Matson, Ph.D

Department of Geclogical and Environmental Sciences
Stanford University

Palo Alto, California




